24 families, each including both parents, a schizophrenic, and a nonschizophrenic adolescent, were subdivided into a parent-patient and a parentnonpatient triad and asked to solve collectively the questions from the Comprehension and Similarities subtests of the Wechsler-Bellevue Intelligence Scale. The groups' recorded discussions were compared for problem-solving efficiency, mutual support patterns, and parent-child sex-role alignments. Contrary to predictions, the 2 triads displayed equal efficiency; parents supported both children equally; fathers and mothers were equally dominant. Patients were more supportive of their parents than were siblings, while parental discord was more prominent in patient than in nonpatient groups.
A perspective on schizophrenia is emerging in which the illness is viewed as symptomatic of pathological interaction patterns in the entire family (Bowen, 1960; . The empirical foundations for these family theories rest upon data from sources such as family therapy sessions, interviews, and the observation of families living on the wards of hospitals. However, there are to date only a handful of studies undertaking an experimental exploration of the complex issues surrounding the family life of schizophrenic patients.
The present experiment selected three aspects of current family theories for investigation. These were: (a) impaired problem solving within the family; (b) the formation of rival intrafamilial dyads; and (c) parental role-reversals and the crossing of sexgeneration boundaries. If such behavior patterns are indeed manifest, are they associated exclusively with a schizophrenic child, or do they also pervade family interaction in the presence of a nonschizophrenic sibling? Are the normal children also involved in the same pathological family interaction as their schizophrenic siblings? If the family is schizophrenogenic, how does it happen that all of the siblings are not diagnosable as schizophrenic patients (Bateson, 1960; Lidz, Fleck, Alanen, & Cornelison, 1963) ? Clearly the presence of a normal child in the same family with a patient presents a challenge to the family theories. It also provides a unique op-1 Now at Tel-Aviv University, Israel. portunity for the systematic differentiation of those patterns of family behavior which may be specific to the parent-patient interaction in contrast to the parents' interaction with their nonpatient-child. The major task of the present study was directed toward precisely this comparison of family interaction with a patient-and a nonpatient-child. As such, it was a study of intrafamilial relationships and did not purport to provide information about etiological factors in schizophrenia.
Several observers maintain that communication in schizophrenic families serves defensive needs and possesses little instrumental utility for dealing with the environment Haley, 1959) . On the basis of these observations, it was hypothesized that the family triad involving the patient should manifest impaired problem solving when compared to the triad with the nonpatient-child. Hence the hypothesis:
If disturbed communication in the parentpatient triad impairs problem solving, then the parent-patient triad should solve problems less efficiently than the parent-sibling triad.
The second parameter of pathological interaction which was selected for study in this experiment concerns the competition between the parents for the allegiance of their patientchild. It has been noted that when the family is split into rival dyads, the interaction of its members is marked by chronic conflict, and the parents do not form a mutually constructive relationship with the patient for 345 purposes of problem solving (Bowen, 1960; Lidz, Cornelison, Fleck, & Terry, 1956 ). These observations led to the expectation that, not only would there be considerable expression of mutually deflating and critical remarks in the family during the course of its problem-solving efforts, but that such destructive interaction should be more apparent in the patient than in the nonpatient triad. This expectation was supported by case reports of families with both a patient and a nonpatient-child who resided on a hospital ward for extended periods. The impression was that the intrafamilial conflict was confined largely to the parent-patient interaction (Brodey, 1959) .
Two interview studies have addressed themselves to the normal child in the schizophrenic's family (Lu, 1961 (Lu, , 1962 Prout & White, 1956 ). These authors concur that the patients were not singled out for systematic scapegoating or abuse by parents, nor were they subject to unusual physical or psychological traumata. Rather, it appears that the patients were always more passive, more sensitive, and less sociable than their normal siblings. By contrast the siblings always were less submissive and more independent than the patients. These studies indicated that the observations of some family theorists regarding the parental denigration of patients still require systematic, experimental investigation. Therefore, it was hypothesized that:
If the parents do not form a supportive relationship with the patient for purposes of problem solving, then the parents should be less supportive of the patient than they are of his sibling.
Finally, family studies have noted a reversal of roles between the parents of schizophrenic patients, as well as a breakdown in the integrity of the sex-generation boundaries between parents and patients. Fathers of male patients are allegedly passive and aloof from family affairs, while by contrast the mothers are reported to be the more aggressive parent, maintaining an engulfing, symbiotic relationship with their patient-sons. With female patients, the parental roles rotate, with the mothers aloof and withdrawn and in competition with their daughters. On the other hand, the fathers are aggressive, even tyrannical toward their wives, and they maintain an intensive, seductive relationship with their patient-daughters .
Several experimental studies have examined the question of parental role-reversal. Farina and Dunham (1963) reported that the fathers of the patients with "good" premorbid adjustment, as well as the fathers of the control subjects (5s), tended to dominate in their families, while the only tendency for maternal domination appeared in the families of patients with "poor" premorbid adjustment, although this tendency did not achieve statistical significance. Caputo's (1963) results also did not support the role-reversal hypothesis: "bilateral rather than unilateral expression of hostility between those parents seemed to be characteristic . . . both parents . . . contribute to the so-called schizophrenic character of the family [p. 354] ." Cheek (1964) concluded that her results were inconclusive on the issue of parental role-reversal. Mothers appeared to be close to their sons only in contrast to the more peripheral position of the father, but these mothers were also cold, withdrawn, and expressed very little support of their patient-sons. Haley (1962) found that the parents of schizophrenic patients tended to interact more with each other than with their child. This finding might be consistent with the hypothesis that the parents form a closer alliance with the normal than with the patient-child. Lennard, Beaulieu, and Embrey (1965) interpreted their findings as consistent with the role-reversal hypothesis. Family experiments have thus yielded conflicting results regarding role-reversal in the families of schizophrenic patients.
For the purpose of experimental clarity, the role-reversal hypothesis was subdivided into two parts: (a) the interparental relationship; and (b) the parent-patient relationship . In respect to the interparental dyad, the observations reported by family theorists led to the expectation that the more active and dominant parent should be of the opposite sex of the patient. In a problem-solving situation, the dominant parent's answers should appear more often as the group's solution to the task than the answers of the parent who is of the same sex as the patient. Also, the dominant parent should be expected to participate in the family discussion more than the less assertive parent. Concerning the confusion of sex-generation boundaries, the dominant parent was expected to maintain a more intense and supportive relationship with the patient than the less dominant, same-sex parent did. The hypotheses, therefore, were as follows:
1. If there is a breakdown of parental sex-linked roles, then the patient and dominant parent should be of the opposite sex; and, 2. If there is a breakdown in the parentchild sex-generation boundaries, then the patient and opposite-sex parent should have a more mutually supportive relationship than the patient and same-sex parent.
METHOD Subjects
The families of 24 schizophrenic patients, each family including both parents and a normal child in addition to the patient, were selected for study. All families were tested in the hospital while the patient member was hospitalized with a diagnosis of schizophrenia. The hospital staff's diagnosis was accepted as the criterion for including the patient in the category of schizophrenia. None of the patients or siblings had histories of organic impairment or mental retardation, nor had any of the patients been hospitalized for mental illness prior to adolescence, and all patients had been hospitalized for 1 year or less. All normal siblings were functioning adequately in school or on jobs and had no history of psychiatric treatment.
The families were divided into four groups according to the sex of patient and sibling. Each group consisted of six families with the following sex alignments of the children: male patients, female siblings; male patients, male siblings; female patients, male siblings; female patients, female siblings. The mean age of each category of Ss was as follows: patients, 19.8 years (SD 2.4); siblings, 17.2 years (SD 2.6); fathers, 50.2 years (SD 4.1); mothers, 47.2 years (SD S.O). All patients and siblings were unmarried and residing at home with both parents, except for the period of the patients' hospitalization. Thus, both in age and in marital status, these groups were more homogeneous than in previous studies. In addition, it was more likely that these people still constituted a family, in terms of fulfilling typical parent-child roles, than in research involving elderly parents with married children who had spent years away from home. All families were Caucasian, IS of Jewish, and 9 of Catholic religious background.
Procedure
The Interaction Testing Technique devised by Roman and Bauman (1960) was adopted as the research instrument. As used here, the technique consisted of the Comprehension and Similarities subtests of the Wechsler-Bellevue Intelligence Scale, Forms I and II, providing two comparable sets of standardized questions for use with the parentpatient and parent-sibling triad. .
The testing procedure was as follows: All four family members were seated in such a way that they could not see each other's paper. Each one was given a mimeographed copy of the 44 questions from both forms of the two Wechsler subtests. The questions were combined so as to retain their progressive order of difficulty, that is, Question 1 from Form I was followed by Question 1 from Form II, etc. When everyone had answered all the questions in writing, the patient or sibling was asked to leave the room, the sequence of which child left first being alternated. The remaining triad was then given one copy of the questions from only one form of the Wechsler subtests, and they were asked to discuss the questions among themselves and formulate a response acceptable to the entire group. The examiner did not participate in and did not respond to questions during the group discussions, all of which were tape recorded. The instructions were as follows;
I am going to readminister some of the questions which you just answered individually. The purpose is to determine whether the group can do better together than each person was able to do alone. Please discuss each question among yourselves and agree upon the best answer. Try to have everyone participate in the discussion, and have one person write the group's final answer on this paper. There is no time limit.
When the questions from subtests of one Wechsler form had been answered, that child left the room and the same procedure, using the alternate Wechsler form, was followed with the other child. Testing sessions with a family ranged from 1 to 2J hours, with the mean session being approximately ll hours.
Measures
The written responses were scored according to the standard criteria for the Wechsler-Bellevue Intelligence Scale (Wechsler, 1944 (Wechsler, , 1946 . From these scores a maximum and an actual score were calculated. The maximum score was obtained by selecting the highest score (0, 1, or 2) on each item obtained by any family member during individual testing. This composite score represents the highest score the group would have achieved had it consistently chosen as its collective response the best answer on each item proposed by any of its members during individual testing. The actual score is the score achieved by the group during its collective effort. Using these two scores, an efficiency ratio was calcu-lated reflecting the extent to which the group in its collective effort utilized the resources of its individual members. The formula is:
Efficiency Ratio _ 1 _ Maximum score -Actual score ,.,-. Maximum score The efficiency ratio increases as the difference between the maximum and actual scores decreases.
The information regarding parent-child support was elicited from a systematic analysis of the group discussion adapted by Mills (1953) from Bales' (1950) process-analysis technique. Each verbal act is scored in sequence in one of three categories: contributions to the solution of the group problem, and supportive or nonsupportive reactions directed to others, classified on the basis of Bales' criteria. Scorable acts in this study were limited to verbal statements exclusively, and the basic unit for scoring was any statement expressing a complete thought. Supportive statements will hereafter be designated as S, nonsupportive statements as NS.
In order to equate individuals for total production of S and NS statements, ratios were used instead of absolute numbers of such statements. A support ratio was calculated for each parent in relation to the child in each of the two triadic groups. Similar ratios were calculated for patients in respect to each parent. The support ratio formula is simply:
[2] S + NS A high percentage indicates high support, a low percentage, low support.
The Wechsler responses and the group discussions were scored and coded blindly by two research assistants. Both coders, working independently, achieved 92% agreement on their coding of 10 pilot groups.
The measure of parental dominance was comprised of two parts: response dominance and total verbal activity. Response dominance occurs when one parent's response offered during individual testing appeared as the group's final response. If the group's answer matched the individual response of either parent alone, that parent was said to be dominant for that response. The total number of statements, as the second index of dominance, automatically results from the application of Bales' method which scores every statement in terms of speaker and listener (who-to-whom), as well as qualitatively.
RESULTS

Hypothesis I. Problem-solving efficiency
Prediction. The parent-patient triad will have a lower efficiency ratio than the parentsibling triad when solving the problems from the Comprehension and Similarities subtests of the Wechsler-Bellevue Intelligence Scale.
A two-factor analysis of variance (with Groups of Families and Triads as the factors) applied to these efficiency ratios failed to yield any significant results. Each group of six families achieved a mean efficiency ratio of at least &5%, so that they fulfilled their problem-solving potential amazingly well. This high degree of efficiency does not conform to the reported descriptions of problemsolving "paralysis" in the families of schizophrenic patients.
The question may be posed whether this same degree of efficiency between the patient and sibling triads may not be an artifact produced by a compensatory maneuver of the parents who reject all of the patient's inadequate responses but accept the more adequate contributions of the sibling. In such an instance both groups could emerge as equally efficient. However, an analysis of the number of each child's individual responses which later appeared as the group's collective response failed to reveal any significant differences.
Hypothesis II, Parent-child support
Prediction. Parent-to-patient support ratios will be smaller than parent-to-sibling support ratios.
The difference between each parent's support ratios to the patient-and nonpatientchild was calculated. Neither the group of 24 fathers nor the group of 24 mothers showed a mean difference significantly different from zero. An inspection of the individual parent's support ratios to the patients and to their siblings revealed that many parents supported, or failed to support, both children in similar measure, while other parents did differ in their treatment of each child. However, the variability in the amount and direction of the differences was too great for any significant trend to emerge considering the size of the population. Thus, the evidence does not conform to the descriptions in the literature of marked differences in the interaction of parents with patients in contrast to the parents' treatment of their nonpatient children.
Hypothesis III. Parental role-reversal
Prediction A. 3. Mother should produce a greater number of statements than father in the triad with male patients. 4. Father should produce a greater number of statements than mother in the triad with female patients.
5. Mothers' individual test responses should appear more often in triads with male patients than in triads with female patients.
6. Fathers' individual test responses should appear more often in triads with female patients than in triads with male patients.
The means and standard deviations of the number of parental responses appearing as the final group response to the Wechsler items are given in Table 1 . In each family-patient triad, the difference between the response dominance of the parents was calculated by subtracting the number of dominant responses of the mother from those given by the father. Table 2 presents the mean differences for the families grouped according to the sex of the patient, as well as for all families disregarding the patient's sex. All these mean differences revealed that the father's individual responses appeared as the group response more often than did the mother's in all groups, regardless of the patient's sex. However, since none of the differences reached statistical significance, no evidence was found in support of Predictions Al and A2 to the effect that parental response dominance would alter as a function of the patient's sex.
The number of parental statements made in the triads with the different sex patients was also analyzed with no significant findings. The mean number of statements made by the patients' fathers was consistently greater than the mean number of the mothers' statements, but the difference did not reach statistical significance. These "negative" findings also fail to support the predictions (A3 and A4) that the parents will be differentially active, verbally, as a function of the patient's sex. Both parents were equally active in terms of total speech production when in the presence of both male and female patients. Moreover, the tendency for fathers' statements to be more numerous than mothers' in both groups indicates that there was certainly no trend in the direction of less paternal than maternal participation in the group discussion. Statistical analysis of the difference between the mean response dominance of the two groups of fathers (of male and female patients) and between the two groups of mothers failed to yield significant results. Therefore, no support was found for Predictions AS and A6.
Prediction B. Parent-child sex-generation confusion:
1. Mother's support ratios to male patients should be larger than father's.
2. Father's support ratios to female patients should be larger than mother's.
3. Mother's support ratios to male patients should be larger than the support ratios of mother to female patients.
4. Father's support ratios to female patients should be larger than the support ratios of father to male patients. 5. Male patients will have larger support ratios to mothers than to fathers. 6. Female patients will have larger support ratios to fathers than to mothers. Table 3 presents the mean and standard deviations of the parent-to-patient support ratios. Predictions Bl and B2 deal with the parental support to patients. In each family- patient triad, the difference between the parents' support was calculated by subtracting the mother's support ratio from the father's. Table 4 gives the mean differences for families grouped according to the sex of the patient. With a significant mean difference of 12.52, the results support Prediction B2 to the effect that the father supported the female patient more than did the mother. Although the mother did support the male patient more than the father did, the -4.22 mean difference was not significant. Thus, the hypothesis of sex-generation confusion received only partial corroboration from the data gathered in this study. Table 4 gives the comparisons for betweengroup differences (Subhypotheses B3 and B4). Prediction B4 is upheld since the group of fathers with female patients achieved a significantly higher mean support ratio than did the group with male patients. Again, no comparable finding emerged regarding the behavior of mothers toward their patient-sons in contrast to the support mothers offered their patient-daughters. Whatever crossing of generation boundaries occurred in the families was restricted to the father-daughter relationship, and was conspicuously absent in the mothers' relationships with their patientsons.
The data which bear upon Predictions BS and B6, to the effect that patients will sup- .58 2.12* port opposite-sex parents more than samesex parents, did not reveal any significant findings. Patients did not support oppositesex more than same-sex parents, and it is of interest to note that the female patients who received such marked support from their fathers did not reciprocate by evidencing any preferential support for them as compared to the support they offered their mothers.
Of additional interest was an analysis of the interaction in one family dyad not dealt with in the hypotheses, namely, the child-toparent behavior.
The means and standard deviations of the child-to-parent support ratios are presented in Table 5 . Inspection of the mean support ratios indicated that the sex of the sibling was an important factor in determining the amount and direction of the difference between the patient and sibling support to each parent. Table 6 provides the results of the statistical analysis of the mean differences, with the families divided according to the sex of the sibling. For each parent, the sibling's support ratio was subtracted from the patient's support ratio. In those families with male siblings, the patients offered significantly more support to their fathers than did their normal brothers, but the patients' support offered to their mothers was not significantly greater than that given by the nonpatient children. In those families with female siblings, the patients offered significantly more support to their mothers than did their normal sisters. The patients' sisters were more supportive of their fathers than were the patients, but this difference did not reach statistical significance. Further analysis of the child-to-parent support failed to reveal any evidence that the patients or male siblings tended to support an opposite-sex parent. However, the nonpatient females did express significantly greater support for their fathers than they did for their mothers: t = 2.52, df= ll,p< .05.
The final analysis concerns the difference between the number of S and NS statements exchanged among family members during the discussions. The intratriad statements were subdivided into their respective dyadic interactions: parent-to-child, child-to-parent, and interparental. The t tests revealed that in each case the NS statements were relatively more numerous, at the .01 level for the patient-to-parent dyad, at the .001 level for all other interactions, with patients and siblings alike. These findings convey some impression of the interfamilial dissension expressed during the group discussions but without proper control groups no estimate can be made regarding the extent to which the schizophrenic family is unique in this respect.
Of special interest here are the differences between the quality of interaction of the various family members in the patient and sibling triads, such as parent-to-patient contrasted with parent-to-sibling; patient-to-parent contrasted with sibling-to-parents, etc. In each family the number of S statements exchanged between any two members was deducted from the number of NS statements. The difference found for each of the relationships within the sibling triad was then subtracted from the difference found in the parallel relationship within the patient triad in the same family.
A t of 2.52 (p < .05) reveals that the extent to which the NS statements predominated over the S statements was greater in the sibling-to-parent than in the patient-toparent dyad. Also, the NS statements were relatively more numerous in the interparental dyad when the patient was present than when the nonpatient was the third party: the t of 2.02 approaches the .OS (2.07) level. Thus, the sibling was more critical of his parents than was the patient, while the interparental conflict was more pronounced in the presence of the patient-than in the presence of the nonpatient-child.
DISCUSSION
Contrary to the prediction, both parentpatient and parent-sibling triads exhibited an equal degree of efficiency in the solving of experimental problems. Similarly negative were the results relevant to the prediction that parents would address more S and fewer NS statements to their normal than to their patient-child. Parents were found to display great regularity in their support or nonsupport of both children. The findings concerning the presence of parental role-reversal also failed to substantiate predictions. Although the differences were not statistically significant, fathers' responses predominated over mothers' in groups with both male and female patients, and no reversal of roles was evident. In terms of verbal productivity, both parents were equally active, and no evidence was found with this measure to support the hypothesis of the aloof, passive father. These negative findings concur with reports from other behavioral experiments with families which also failed to corroborate the rolereversal theory (Caputo, 1963; Cheek, 1964; Farina & Dunham, 1963) . In a study of psychological test protocols, the fathers of schizophrenic children were described as "driving" personalities (Block, Patterson, Block, & Jackson, 1958) . The accumulating evidence thus suggests that there need not be any breakdown of the traditional parental roles associated with the emergence of severe pathology in a family member.
The second part of the role-reversal hypothesis predicts greater mutual support between patients and opposite-sex parents than between patients and same-sex parents. The results offered partial corroboration of the hypothesis. Fathers were more supportive of their patient-daughters than were patientdaughters' mothers, and these fathers were even more supportive of their daughters than were other fathers of their patient-sons. There was, therefore, a particularly strong attachment between fathers and female patients, but no similar trend was apparent in the motherson relationship. This is contrary to the hypothesis as well as to the findings reported by Lennard et al. (1965) , though it is consistent with the experimental findings reported by other investigators, as noted above.
In contrast to the regularity manifested in the parents' S statements addressed to both children, the children, on their part, evidenced distinct differences in the amount of support they addressed to their parents. Both children behaved similarly toward one parent, but differently toward the other parent. The normal children were far more critical of a same-sex parent than were the patients toward the identical parent. Both children were equally critical or supportive of the parent who was of the opposite sex of the sibling. Thus, the parent of the same sex as the normal child became the focus of divergent allegiances on the part of the children. In this manner the family may become divided into rival dyads, as suggested by some observers . However, no evidence was found for the contention that patients tend to support an opposite-sex parent more than their same-sex parent. Even though the fathers exhibited marked support of their patient-daughters in contrast to that offered these girls by their mothers, the female patients did not reciprocate by expressing preferential support for their fathers over their mothers. Remarkably enough, it was the normal daughter who displayed greater support for her father than for her mother.
An analysis of the number of S and NS statements exchanged by family members revealed that, as with the ratios, parents did not vary in the relative number of such statements they addressed to both children. However, of great interest was the finding that the relative number of S to NS statements did differ in the child-to-parent and in the interparental dyads as a function of which child was present in the group. The patients were more supportive of their parents than were the siblings, and there was a corresponding change in the interparental support in which the parental discord was more marked in the presence of the less critical patient than it was in the presence of the more critical sibling. In this sense, the patient was associated with greater interparental conflict than was the normal child while he appeared to be more directly involved in conflict with the parents, or with one parent at least, than was the patient. This finding highlights the importance of the interparental relationship in the study of the patients' families, as is emphasized by and others.
Consequently, these families manifested a shift in the balance of their various dyadic interactions as a function of the child's patient or nonpatient status. The behavior of the family members was interrelated in what may be characterized as a system-in-equilibrium, in which the children expressed varying degrees of criticism toward their parents, while the parents' expression of mutual criticism altered as a function of the child's behavior. Whether the more passive or active posture of the patient and sibling was a cause or effect of the parental posture, and whether this parameter was relevant to schizophrenia, cannot be established from these data.
There was a confluence of findings pointing to mother's generally unsupportive behavior in these families. As noted, she was less supportive of her patient-daughter than was the father. It was learned, too, that the normal daughter supported her father more than she supported her mother, so that she may have found her mother to be critical and unaccepting. Cheek (1964) described the mothers in her study as reminiscent in many ways of the so-called schizophrenogenic mother. The hypothesis suggested here, however, is not intended as a reversion to the theory of the schizophrenogenic mother. Rather, it emphasizes how a rejecting mother's attitude influences the emotional atmosphere in the entire family.
The measures employed in this study were subject to a number of limitations, the most salient of which was, perhaps, the highly structured nature of the task and its relationship to intelligence factors. Furthermore, the number of statements expressed during a discussion may not provide a completely reliable index of parental dominance since a verbally productive parent may still be submissive in other ways. These findings point to the need to delineate more precisely the relevant parameters of what is globally referred to as a dominant or submissive parent. It is also possible that the behavioral experiment, with its cross-sectional framework, was too artificial to assess the subtle nuances of enduring family relationships which could play an important role in the emergence of mental illness (Handel, 196S) .
